New GaPO4 piezoelectrics  by unknown
Cluster tool evaluation 
ST8 cluster etch too/ for MEMS 
The successful completion of 
the two-year MICROSPECI 
(Microsystems Production 
Evaluated Cluster Tool) project, 
to evaluate an STS cluster etch 
tool for deep-dry etching of sili- 
con and SO1 wafers, was marked 
by a conference at QinetiQ in 
Malvem, attended by over 80 
Microbalances are piezoelectric 
New GaPO, 
resonators that work at resonant 
frequencies. All physical, chemi- 
cal or biological interactions 
with the vibrating surface of the 
resonator cause a change in the 
resonant behaviour, in particular 
in the resonant frequency. 
Because of the high resonant 
frequency (typically between 
3MHz and 10MHz) the sensitivi- 
ty of such devices lies in the 
p&cm* range. First microbal- 
antes were used for thickness 
determination of thin layers in 
PVDKVD processes. Most com- 
mon devices that are used for 
microbalances are based on 
quartz AT (alarm time)-cut res- 
onators.These resonators show 
good temperature-compensated 
behaviour of the resonant fre- 
quency at room temperature, 
but the maximum operating 
temperature is limited due to 
the phase transition near 
570°C. For that reason, 
microbalances based on quartz 
have to be cooled for most 
applications. 
European scientists, technologists 
and business representatives. Part 
of the Semiconductor Equipment 
Assessment (SEA) programme in 
the EC 5th Framework IST 
Programme, MICROSPECT is 
aimed at evaluating equipment 
under ‘close-toproduction’ condi- 
tions and improving the take-up 
of microsystems technology by 
industry 
During the project, process per- 
formance in four major etch 
processes has been significantly 
improved, in some cases by up 
to a factor of three in etch rate. 
Over 1000 device wafers and 
6000 exercise wafers were run 
in the QinetiQ MEMS fabrication 
facility during the project, with 
equipment being operational for 
New piezoelectric material galli- 
piezoelectrics 
um (ortho-) phosphate, GaP04, 
offers the possibility to expand 
all piezoelectric measurement 
techniques based on quartz, in 
particular the microbalance 
technique, up to temperatures 
above 900°C. 
For that reason, the highly sen- 
sitive microbalance technique 
can be combined with thermo- 
gmvimetry in this large tempem- 
ture range.Additionally, the sen- 
sor element can be cleaned only 
by heating it up to very high 
temperatures, which can be a 
great advantage in automatic 
measurement systems.The tem- 
perature behaviour of the reso- 
nant frequency can be min- 
imised in the whole tempera- 
ture range because of the exis- 
tence of very favourable temper- 
ature-compensated cuts. 
The extended temperature 
range asks for a new concept of 
resonator mounting. For that 
reason, a new microbalance 
holder for high-temperature 
applications has been developed 
over 90% of the time and with 
less than one in 5000 handling 
errors. QinetiQ is now using the 
tool to develop accelerometers 
and gyroscopes for mlcroinertial 
sensors in automotive applica- 
tions: sensors, including micro- 
phones, for distributed sensing; 
components and platforms for 
telecoms applications; and 
microfluidic devices for bio 
medical applications. 
The tool is being made avail- 
able as a deep-dry etch service 
through INTEGRAM, the 
QinetiQ-led Europractice proj- 
ect. MEMS designers will be 
able to prototype components 
using a user-friendly design kit 
to be launched in the near 
future. 
and tested for application tem- 
peratures up to 750°C. This 
technology offers a wide 
range of microbalance applica- 
tions in the industrial and 
university area. 
*Surface phenomena studies like 
corrosion from different metals 
in hot environment. 
*Determination of the activation 
energy of different substances. 
?? Particle concentration determi- 
nation of the ambient air or 
emission sources. 
*Measurements of reevapom- 
tion rates for determination of 
the chemical composition of 
organic substances. 
??Also detection of biomolecules 
in solutions enabled through 
adsorption and desorption 
processes. 
*Viscosity, density and conduc- 
tivity measurements of viscous 
liquids. Co-operation partners 
are sought for technical co-oper- 
ation, commercial agreement or 
joint venture. 
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